General
All air-and water-sensitive syntheses were performed in flame-dried flasks under an inert atmosphere with dry argon using standard Schlenk techniques. Diethyl ether, tetrahydrofuran, dichloromethane, and toluene were taken from an Innovative Technologies solvent purification system containing activated alumina columns and stored under argon over 3Å or 4Å molecular sieves. Reaction progress was monitored by thin layer chromatography (Merck silica gel 60 F254 plates), and column chromatography was performed using silica gel (60Å pore size, 230-500 mesh, Aldrich). Figure S1 . Compounds 3a and 3b 2,2-dimethyl-4-((octyloxy)methyl)-1,3-dioxolane, (3a) and 2,2-dimethyl-4-((oct-7-en-1-yloxy)methyl)-1,3-dioxolane (3b) were prepared in the same manner. A typical preparation for 3b follows. To a flamed-dried 500 mL round bottom flask (RBF) containing 200 mL N, N-dimethyl formamide (DMF), 1,2-isopropylideneglycerol (1) (23.65 g, 179 mmol) and octenyl bromide (2b) (28.5 g, 149 mmol) were delivered. Sodium hydride (5.37 g, 224 mmol) was added over the course of one hour in six equal portions. The reaction was monitored with thin layer chromatography (TLC) using a solution of hexanes:ethyl acetate (90/10%) as the eluent. TLC plates were visualized with a KMnO 4 stain. The mixture was stirred at 40 o C under Ar (g) for 14 hours. The reaction was poured over 1.0 L of a saturated solution of ammonium chloride. The crude mixture was extracted three times with ethyl acetate, washed with brine and 10% solution of LiCl. After drying over MgSO4, the solvent was evaporated under vacuum. The crude product was purified via vacuum distillation to yield 24.7 grams (68.3 % yield) of a clear, viscous liquid (3b). 
Synthesis of monomers

13
C NMR (125 MHz, CDCl3)  109. 5, 74.9, 72.0, 71.9, 67.0, 31.9, 29.7, 29.5, 29.4, 26.9, 26.2, 25.5, 22.8, 14 1, 114.3, 109.4, 74.8, 71.9, 67.0, 33.8, 29.6, 29.0, 28.9, 26.8, 26.0, 25.5 3-(octyloxy)propane-1,2-diol, 4a, and 3-(oct-7-en-1-yloxy)propane-1,2-diol, 4b, were prepared in the same manner. A typical preparation for 4b follows. To a 1000-mL RBF equipped a magnetic stir bar, 3b (24.0 g, 99 mmol) and 400 mL of THF were added. Then, 280 mL of 1.0 M HCl(aq) was delivered. The mixture was stirred for 12 hours at room temperature. The reaction was quenched with 280 mL de-ionized water. Then, the majority of the THF was evaporated under vacuum. The resulting mixture was extracted three times with methylene chloride and washed with brine, and then water. The extract was dried over MgSO 4 and then the solvent evaporated under vacuum to yield the product as a pale, yellow oil. The crude product was purified by silica gel column chromatography (100% ethyl acetate) to yield 13.8 g (69% yield) of a clear viscous liquid (4b). 114.4, 72.4, 71.8, 70.8, 64.2, 33.8, 29.6, 29.0, 28.9, 26.0 ]dioxine 6b, were prepared in the same manner. A typical preparation for 6b follows. To a flame-dried 200 mL round bottom flask equipped with a magnetic stir bar and a reflux condenser, ptolunenesulfonic acid monohydrate (PTSA) (338 mg, 1.96 mmol), 40 mL of toluene was added. While stirring under Ar atmosphere, 4b (5.96 g, 29.5 mmol) and 3,4-dimethoxythiophene (2.83 g, 19.6 mmol) (5) was added. 30 uL of water was added. The mixture was refluxed for 72 h under Ar atmosphere. After cooling, 40 mL of de-ionized water was added to the mixture to separate phases. The mixture was separated extracted three times with ethyl acetate, dried with MgSO4 and evaporated under reduced pressure. The crude black-green oil was purified by silica gel column chromatography (10% ethyl acetate in hexanes). The purified product still contains up to 10% contamination of starting material (5). Vacuum distillation via Kugelrohr was used to yield 3.26 g (58.7%) of 6b. 8, 85.5, 73.3, 72.3, 68.6, 66.7, 31.9, 29.7, 29.5, 29.4, 26.2, 22.8, 14. 
, were prepared in the same manner. A typical preparation for 7b follows. A flame dried 100 mL Schlenck flask was flushed with Ar (g) and charged with 6b (6.44 g, 22.8 mmol) and dry THF (100 mL). The reaction mixture was cooled down to 0 °C, and N-bromosuccinimide (NBS) (8.12 g, 45.6 mmol) was added in four aliquots over the course of a half an hour. The reaction mixture was allowed to reach room temperature and stirred overnight. Then, it was added to 100 mL of water and extracted three times with ethyl acetate (100 mL). The combined organic layer was washed with brine and then dried over anhydrous MgSO4, filtered, and concentrated under vacuum. The crude compound was purified by silica gel column chromatography on silica gel using 33% methylene chloride in hexanes as an eluent. The compound was dried under vacuum to yield 91.3 g (90.9%) of a viscous yellow oil, 7b. P1 and P3 were prepared in the same manner. A typical preparation for P1 follows. A solution of 7b (1.00 g, 2.27 mmol) and 15 mL of dry, degassed THF in a 50 mL Schlenck tube was cooled to 0 o C. Then, iPrMgCl•LiCl (329.9 mg, 2.27 mmol) was delivered dropwise via syringe. After 2 h, the reaction mixture was transferred via cannula to another 25 mL Schlenck tube containing 5 mL dry, degassed THF and Ni(dppp)Cl2 (12.31 mg, 22.72 mol) and allowed to react at room temperature for 24 h. The reaction was quenched with 0.50 mL of degassed 6.0 M HCl(aq). The crude mixture was precipitated in 200 mL cold methanol containing 5.0 mL hydrazine hydrate. The resulting suspension of polymer was filtered to afford a black solid. This solid was placed in a Soxhlet thimble and extracted with methanol, hexanes and THF. The solvent was removed under vacuum and the remaining polymer was placed in a vacuum oven overnight to yield 441 mg (44%) of a purple and copper colored solid, P1. To a 50 mL round bottom flask equipped with a magnetic stir bar and a reflux condenser, 20 mL degassed methylene chloride was added. Then, allyl-hexafluoroisopropanol (4.5 g, 21.6 mmol), 2,5-dichlorobenzoquinone (76.0 mg, 0.432 mmol) and P1 (121 mg, 0.432 mmol) were delivered to the flask and sparged for 10 minutes with Ar(g). Grubbs' II catalyst (184 mg, 0.216 mmol) was added and the reaction was heated to 35 o C and was allowed to react for 24 hours. The reaction was quenched with the addition of 0.10 mL of ethyl vinyl ether and the mixture was precipitated in 175 ml cold acetonitrile containing 5.0 mL hydrazine hydrate. The resulting suspension of polymer was filtered to afford a black solid. This solid was placed in a Soxhlet thimble and extracted with methanol and hexanes. Then, the crude polymer was dissolved in THF and placed in a 2000 MWCO dialysis bag. The dissolved polymer in was placed in a beaker of stirring THF and allowed to remain for 24 hours. The THF was then evaporated and the solid was placed in a vacuum oven over night to yield 166 mg (78%) of a dark navy blue powdered solid, P2. Chemiresistive response in N 2
Chemiresistive response in air Figure S43 . Linear response curves for P2/SWCNT in N2 (blue triangles) and air (24% RH) (red diamonds) to increasing concentrations of DMMP Figure S44 . Chemiresistive response versus P2/SWCNT device age, in days. Devices were exposed to 11 ppm DMMP diluted with N 2 until saturation was reached, then stored under ambient conditions. 
